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(57) ABSTRACT 

A fast-setting, ?brous, Portland Cement-based building 
material is made by soaking Wood chips in Water to provide 
substantially saturated Wood chips, combining the saturated 
Wood chips With a slurry of Portland cement to provide a 
Wood chip/cement slurry, mixing a slurry of monomagne 
sium phosphate (“MOP”) With the Wood chip/cement slurry 
to provide a quick-setting MOP/Wood chip/cement compo 
sition, and compressing the quick-setting MOP/Wood chip/ 
cement composition to make the fast-setting, ?brous, Port 
land Cement-based building material. The inventive 
composition combines the best properties of cement and 
Wood, yet uses recycled materials to make an environmen 
tally-friendly building material. 
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FAST-SETTING, FIBROUS, PORTLAND 
CEMENT-BASED BUILDING MATERIAL 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to building 
materials, and more particularly to an environmentally 
friendly building material that combines the strength and 
durability of concrete, With the saWability, nailability, and 
screWability of Wood. 

BACKGROUND TO THE INVENTION 

[0002] One challenge facing the World today is hoW to 
balance the demand for neW construction materials With 
environmental concerns caused by the extensive use of 
Wood. To address that challenge, “green” building technolo 
gies are being developed that use reneWable or recycled 
resources in place of traditional materials. 

[0003] One aspect of these green building technologies is 
the avoidance of neW Wood or Whole Wood sheeting. As is 
knoWn to the art, the manufacture of Whole Wood sheeting 
creates large amounts of Waste as the Whole tree is under 
utiliZed. Moreover, Wood is ?ammable, making Wood con 
struction less safe than its non-?ammable alternatives. 

[0004] One alternative to Wood is concrete masonry prod 
ucts, such as concrete blocks or bricks. These products are 
generally ?reproof, but are dif?cult to use in many applica 
tions because they cannot easily be saWed, and cannot easily 
accept nails or screWs. Special Water-cooled concrete saWs 
are normally required to cut concrete, and concrete anchors 
are generally needed to use nails or screWs in concrete. 

[0005] It can be seen from the above that a need eXists for 
a neW building material that: (1) uses reneWable or recycled 
raW materials; (2) is ?reproof; (3) can be saWed With 
conventional saWs; and (4) can accommodate conventional 
nails and/or screWs. The present invention addresses that 
need. 

SUMMARY OF THE INVENTION 

[0006] Brie?y describing one aspect of the present inven 
tion, there is provided a method for making a fast-setting, 
?brous, Portland cement-based building material. The mate 
rial is preferably made by: 

[0007] (a) combining absorbent ?bers (preferably 
Wood chips) With Water to provide substantially 
saturated ?bers; 

[0008] (b) combining the saturated ?bers With an 
aqueous slurry of Portland cement to provide a 
?ber/cement slurry; 

[0009] (c) combining the ?ber/cement slurry With an 
aqueous solution of monomagnesium phosphate 
(“MOP”) and alloWing the ?ber/cement/MOP miX 
ture to begin reacting; and 

[0010] (d) compressing the ?ber/cement/MOP miX 
ture as it “sets” to provide a ?brous, Portland 
Cement-based building material. 

[0011] One object of the present invention is to provide a 
superior building material that combines the advantages of 
cement and Wood. 
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[0012] Another object of the present invention is to make 
a superior building material from cement and recycled 
Wood. 

[0013] Other objects and advantages Will be apparent from 
the folloWing description. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0014] For the purpose of providing a further understand 
ing of the principles of the invention, reference Will noW be 
made to preferred embodiments and speci?c language Will 
be used to describe the same. It Will nevertheless be under 
stood that no limitation of the scope of the invention is 
thereby intended. All alterations, modi?cations, and further 
applications of the principles of the invention, Whether 
preferred or not, are intended to be Within the scope of the 
invention as broadly de?ned. 

[0015] As indicated above, the present invention combines 
a Water-absorbent ?brous material (such as Wood chips) With 
Portland cement to make a ?ber/cement slurry, and then 
combines the ?ber/cement slurry With a fast-setting binding 
agent such as monomagnesium phosphate (“MOP”) to make 
a cementitious material. The cementitious material can be 
used in essentially any Way that other building materials, 
such as Wood or cement blocks, are used. Building blocks 
and fence posts are among the most preferred commercial 
embodiments. 

[0016] The invention ?nds particular advantage in its 
ability to use recycled or Waste Wood chips as the ?ber 
material. In some less preferred embodiments, neW or 
recycled paper may be used in addition to, or as a replace 
ment for, the Wood chips. Alternatively, other synthetic or 
natural Water-absorbent ?llers may be used to supplement or 
replace the Wood or paper ?bers, although those embodi 
ments are less preferred in testing to date. (For the remainder 
of this disclosure, Wood chips Will generally be used as the 
Water-absorbent ?ber material. It is to be understood though, 
that other ?bers could be used as noted above.) 

[0017] The Wood chips or other Water-absorbent ?brous 
material is preferably siZed betWeen “mulch”-siZed chips 
and Wood “shavings.” Most commonly, a majority of the 
Wood chip material is provided by chips that are betWeen 
about 0.50“ and 1.50“ in length (12 to 38 mm), With chips 
betWeen 0.50“ and 1.0“ long being more preferred. Simi 
larly, a substantial portion of the Wood chip material is 
provided by chips that are betWeen about 0.125“ to 0.50“ 
thick (3 to 12 mm), With chips betWeen 0.125“ and 0.25“ 
thick being more preferred. Lastly, a substantial portion of 
the Wood chip material is provided by chips that are betWeen 
about 0.125 “ to 1.0“ Wide (3 to 25 mm), With chips betWeen 
0.25“ and 0.50“ Wide being more preferred. Pieces Within or 
near those siZe ranges are generally large enough to provide 
structural integrity to the ?nished product, yet small enough 
to be held ?rmly in the cement/MOP matrix. The appropriate 
siZe Will depend someWhat on the ?ber material being used, 
the consistency of the cement and the MOP, and the end use 
for the ?nished product. 

[0018] Further as to Wood chip siZe, While it is appreciated 
that the particles may be of various siZes, a substantial 
volume of the ?bers should be large enough to grip and/or 
hold a nail or screW When penetrated. Preferably, the pieces 
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are large enough that at least 25% of the volume of the chips 
can be compressed by 50% When penetrated by a nail or 
screW, thus allowing for tight penetration. FIG. 1 shoWs a 
screW penetrating the inventive material, With the Wood chip 
material having a substantial portion of pieces that are large 
enough to compress around and grip the screW. 

[0019] Although in some embodiments dry ?bers are used, 
in the most preferred embodiments the ?bers are soaked in 
Water before being added to the cement. It is believed that 
soaking ?lls the spaces in the ?bers With Water, and alloWs 
the cement/MOP matrix to more easily enter and ?ll those 
spaces. When pre-soaking is used, it should be for a time 
sufficient to substantially saturate the Wood chips (or other 
?bers), With 50-100% saturation being preferred, 60-95% 
saturation being more preferred, and 70-90% saturation 
being most preferred. 

[0020] After soaking, the ?brous material is preferably 
drained to remove any residual Water—particularly Water 
that remains on the surface of the material. It is not necessary 
that the surface of the saturated material be dry, but it is 
preferred that the amount of Water surrounding (as opposed 
to Within) the ?brous material be minimiZed. Generally, it is 
preferred that the Wood chips or other ?bers be Wet, but not 
dripping Wet. In certain embodiments though (and particu 
larly When less Water is used in the Portland cement slurry 
that is combined With the ?bers) dripping Wet ?bers can be 
used. 

[0021] While the Wood chips or other ?bers are soaking or 
draining the Portland cement slurry can be prepared. Gen 
erally, the Portland cement slurry is prepared by combining 
dry Portland cement With Water at a ratio of betWeen about 
1:1 to 4:1 (cement:Water). In the most preferred embodiment 
a ratio of about 2:1 (cement:Water) is used. The cement 
slurry is mixed until smooth, as is knoWn to the art. 

[0022] When the “saturated” ?bers and the cement slurry 
are both ready, the tWo components are mixed together to 
make a Wet cement/?ber mixture. Preferably, the ratio of Wet 
?ber to Wet cement in the cement/?ber mixture is betWeen 
about 1:2 and 1:4 (Weight-to-Weight), With 1:3 being most 
preferred. The components are mixed until the Wood chips 
or other ?bers are Well coated. 

[0023] In an alternative embodiment the cement slurry is 
made by adding dry cement and Water to the saturated Wood 
chips and mixing thoroughly to make the cement/Wood chip 
slurry. This embodiment eliminates the need to add the Wood 
chips to the cement slurry after the slurry is mixed. 

[0024] As to the binding agent, monomagnesium phos 
phate (“MOP”) is most preferred in testing to date. The MOP 
is mixed With Water, With a ratio of about 2:1 (MOP:Water) 
being preferred for most applications. In alternative appli 
cations MOP:Water ratios may vary from 4:1 to about 1:1. 

[0025] When the MOP is initially combined With the 
Water, the MOP particles do not immediately go into solu 
tion. Accordingly, the MOP and Water are preferably mixed 
for several minutes (preferably betWeen about 20 and 40 
minutes) until the MOP and Water combine to form a 
“creamy” solution. It is this Well-mixed MOP/Water prepa 
ration that is combined With the cement/?ber slurry prepared 
above. 

[0026] As previously indicated, the material of the present 
invention is prepared by mixing the MOP/Water preparation 
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With the cement/?ber slurry. The mixing serves to ensure 
that the components are fairly evenly distributed, and pro 
ceeds until the MOP begins to “react” With the ?ber/cement 
slurry. The reaction is exothermic, so the mixing may be 
stopped When the mixture begins to get Warm and “set.” 

[0027] The last step in the preparation of the inventive 
material is the compression step. In this step the material is 
“pressed” With a force of at least about 50 psi, most 
preferably in a mold to shape the product. In the most 
preferred embodiments the material is pressed using a force 
of betWeen about 200 and 2000 psi. 

[0028] It is to be appreciated that the cementitious material 
is substantially ?reproof, much as conventional cement is. It 
is also to be appreciated that the cementitious material has 
properties that are not possessed by conventional cement. 
For example, the cementitious material is saWable (can be 
saWed With a conventional saW), and nailable (can be nailed 
With conventional nails), much as Wood is. Moreover, 
screWs can be used Without the anchors required by con 
ventional concrete. 

[0029] Reference Will noW be made to speci?c examples 
using the processes described above. It is to be understood 
that the examples are provided to more completely describe 
preferred embodiments, and that no limitation to the scope 
of the invention is intended thereby. 

EXAMPLE 1 

[0030] A 4“ by 4“ by 11/2“ block is prepared as folloWs. 
First, soak 1/2 lb. of “dry” Wood chips in Water overnight or 
until substantially saturated. Then, drain the excess Water 
from the mixture. In a separate container, combine 1 lb. dry 
Portland cement With 1/2 lb. Water. Mix to make a cement 
slurry. Add the Wet ?bers to the cement slurry and mix 
thoroughly until all the particles of the ?ber are coated With 
the slurry. The mixture Will feel sticky, and you Will not feel 
any grain. 

[0031] While the ?ber/cement slurry is mixing, combine 1A1 
lb. monomagnesium phosphate (“MOP”) With Vs lb. Water. 
Mix gently for 20-30 minutes, or until the MOP starts to feel 
Warm. The consistency of the MOP mixture Will also 
become thick and creamy. 

[0032] When the MOP has reacted With the Water to 
become Warm, add it to the ?ber/cement slurry. Mix quickly 
and thoroughly, and place in a mold if a speci?c shape is 
desired. The mixture Will start to harden quickly, and can be 
pressed into desired shapes and/or dimensions during hard 
emng. 

EXAMPLE 2 

[0033] A 4“ by 4“ by 11/2“ block is prepared as folloWs. 
First, soak 1/2 lb. of recycled paperboard and/or cardboard 
(cut into small pieces the siZe of Wood chips) in Water 
overnight or until substantially saturated. Then, drain the 
excess Water from the mixture. In a separate container, 
combine 1 lb. dry Portland cement With 1 lb. Water. Mix to 
make a cement slurry. Add the Wet ?bers to the cement slurry 
and mix thoroughly until all the particles of the ?ber are 
coated With the slurry. The mixture Will feel sticky, and you 
Will not feel any grain. 

[0034] While the ?ber/cement slurry is mixing, combine 1A1 
lb. monomagnesium phosphate (“MOP”) With Vs lb. Water. 
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Mix gently for 20-30 minutes, or until the MOP starts to feel 
Warm. The consistency of the MOP mixture Will also 
become thick and creamy. 

[0035] When the MOP has reacted With the Water to 
become Warm, add it to the ?ber/cement slurry. Mix quickly 
and thoroughly, and place in a mold if a speci?c shape is 
desired. The mixture Will start to harden quickly, and can be 
pressed into desired shapes and/or dimensions during hard 
enmg. 

[0036] While the invention has been illustrated and 
described in detail in the foregoing description, the same is 
to be considered as illustrative and not restrictive in char 
acter, it being understood that only the preferred embodi 
ments have been shoWn and described, and that all changes 
and modi?cations that come Within the spirit of the inven 
tion are desired to be protected. 

We claim: 
1. A method for making a cementitious material, said 

method comprising: 

(a) combining Wood chips With Water to provide substan 
tially saturated Wood chips; 
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(b) combining said substantially saturated Wood chips 
With an aqueous slurry of Portland cement to provide a 
Wood chip/cement slurry; 

(c) combining the Wood chip/Portland cement slurry With 
an aqueous solution of monomagnesium phosphate and 
alloWing the ?ber/cement/MOP mixture to begin react 
ing; and 

(d) compressing the ?ber/cement/MOP mixture before it 
?nishes “setting” to provide a ?brous, Portland cement 
based building material. 

2. A fast-setting, ?brous, Portland cement-based building 
material comprising substantially saturated Wood chips dis 
persed throughout a mixture comprising an aqueous slurry 
of Portland cement and an aqueous solution of monomag 
nesium phosphate. 

3. A ?brous, Portland cement-based building material 
comprising Wood chips ?xed in a set matrix of Portland 
cement and monomagnesium phosphate. 


